Twelve knees with a range of severity of knee osteoarthritis were assessed by magnetic resonance imaging (MRI) and technetium-99m labelled hydroxymethylene diphosphonate scintigraphy. Five magnetic resonance pulse sequences were evaluated. Proton density (TR= 1000, TE=26 ms) The knee with exertional pain at the time of the study was examined for tenderness, swelling, crepitus, and deformity. Plasma viscosity and rheumatoid factor were also measured.
Knee joint osteoarthritis is a major cause of disability in the elderly. Clinical evaluation of the disease is difficult and radiographs do not image the tissues primarily affected. Understanding of the disease would be enhanced by images showing soft tissues and by ways of assessing activity of the disease process.
Magnetic resonance imaging (MRI) is a safe non-invasive technique, which provides images of high soft tissue contrast, and also has the potential to give some indication of tissue chemical composition. ' knee joint was clearly shown by MRI in this case series (fig 1) , and a variety of soft tissue and bony abnormalities were also seen (figs [2] [3] [4] [5] [6] [7] [8] .
The STIR sequence proved extremely sensitive to the presence of increased joint fluid (fig 2) , which was apparent in 10 knees, having been suspected clinically in only six.
Abnormalities of loadbearing cartilage were also common, though, interestingly, meniscal damage was more commonly seen than hyaline cartilage thinning (fig 3) , which was clearly apparent in only five knees. Meniscal abnormalities were common, being present in 12/13 of the subjects' knees. Tears were identifiable in four scans, and in six meniscal fragmentation, with attrition and extrusion of meniscal remnants, was of a major degree (fig 4) . Some degree of osteophytosis was identifiable in all the patients' scans. Seven of these, however, showed areas of osteophytosis, which appeared hyperintense with respect to underlying bone marrow on the proton density sequence (fig 5) . The signal from both hyperintense and hypointense osteophytes became suppressed on the STIR sequence.
Nine osteoarthritic knees displayed areas of diffuse loss of subchondral marrow signal on the proton density image (fig 6) , mirrored by areas of hyperintensity on the STIR sequence. In six knees this phenomenon occurred in the medial compartment, being apparent on the femoral condyle, the tibial plateau, or both. In one subject with this appearance affecting the medial tibial plateau the loss of signal evolved as the slices progressed posteriorly into a well defined pseudocyst (fig 7) . In five subjects similar signal changes were evident in the region of the patellofemoral articulation, either on a femoral condyle or on the posterior aspect of the patella.
Subchondral pseudocysts were apparent on 4/13 magnetic resonance scans. In one patient with advanced destructive disease pseudocysts were seen both in the femoral condyle and in the tibial plateau. The pseudocysts in the femur appeared hyperintense on the STIR, and hypointense on the proton density sequence, suggesting high water content, and the tibial pseudocysts showed the opposite pattern, suggesting a high lipid content (fig 8) .
FigureS Proton denst sequence, coronal section.
Osteophrytosis: 'bright' (B) and 'non-bright' (NB). In particular, as shown in table 3, a correlation was found between the following pairs of observations: (a) a 'tramline' scintigraphic pattern and hyperintense medial or lateral joint line Table 3 Correlation of certain magnetic resonance imaging and scintigraphic appearances osteophytosis; (b) an 'extended' pattern and diffuse medial or lateral compartment subchondral magnetic resonance signal change (comprising attenuation on the proton density sequence in combination with increased signal on the STIR sequences); and (c) patellofemoral joint isotope uptake and patellofemoral disease on MRI.
Discussion
Through its ability to reflect the varying chemical composition of tissues, MRI offers the opportunity not only to provide high quality, soft tissue images, but also to give an indication of any pathophysiological processes taking place.5 Studies of this imaging modality in osteoarthritis have concentrated until now on anatomical features rather than on processes.6 7 Two pulse sequences-the proton density, which summates the signal from water and fat, and the STIR, which reflects tissue water content-were used to obtain images of good anatomical resolution as well as the ability to discriminate between the signal from water and fat.
In this preliminary study we scanned 13 knee joints at the severe end of the spectrum of osteoarthritis, and compared these findings with the subjects' radiographic and scintigraphic appearances. In one case this subchondral signal change was clearly associated with the presence of a pseudocyst, and, possibly, the changes occurring may result in bony resorption and pseudocyst formation. Using the two pulse sequences to discriminate between tissues it has also been possible to show that pseudocysts may vary with respect to their content, some being filled predominantly with water and others with fat.
In conclusion, this study of MRI has shown a diversity of changes in osteoarthritis of the knee joint. In addition to describing previously unreported appearances of osteophytosis and subchondral marrow, it has also shown a correlation between certain features and patterns of scintigraphic uptake. The potential of MRI in the evaluation of soft tissue changes has been confirmed, and an intriguing question relating to the role of meniscal damage in the development of osteoarthritis of the knee has been raised.
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